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Abstract Schumpeterian arguments related to creative
destruction place small, entrepreneurial firms at the centre
of the innovation process. The exclusion of micro-
enterprises (with less than 10 employees) from most inno-
vation surveys means, however, that we know relatively
little about innovation among this group of firms. Here,
using new survey data on a thousand micro-enterprises,
we explore the determinants of new-to-the-market innova-
tion, the basis for the Schumpeterian creative destruction
(CD) process. Our results provide strong support for the
interactive nature of micro-enterprise innovation and sug-
gest the potential value of a model of interactive creative
destruction (ICD). Contrary to some other recent evidence,
market-based and supplier-based collaboration both prove
important for new-to-the-market innovation. Our results
suggest the importance of micro-enterprises as sources of
new-to-the-market innovation and the potential value of
including such firms in future innovation studies.
Keywords Innovation .Micro-enterprise . Creative
destruction
JEL Classification O32 . L1 . O38 . Q34 . L26
1 Introduction
Schumpeterian arguments related to creative destruction
(CD) place small, entrepreneurial firms at the centre of
the innovation process. Here, opportunistic entrepreneurs
invest in new technology and commercialisation and, for
a limited time, through innovation, achieve a position of
market leadership. In reality, such processes are hard to
observe systematically, both due to the dynamic nature
and potential rapidity of the process of creative destruc-
tion itself but also due to practical difficulties associated
with identifying the firms involved. Studies of emergent
clusters or industries (Diaz Perez et al. 2011; Diaz Perez
et al. 2011) and those focussed on start-ups probably
come closest (Ganotakis and Love 2011) although, even
here, the creative destruction process tends to be ob-
served as historical rather than current phenomena. More
generally, innovation studies, many of which are based
on datasets such as the EU Community Innovation Sur-
vey, exclude micro-enterprises with less than 10 em-
ployees as these are excluded from EU surveys.
While a focus on larger firms in innovation surveys
may be regarded as a pragmatic decision, it means we
have very little robust evidence on the drivers of inno-
vation in micro-firms (Tu et al. 2014). A priori, howev-
er, we might anticipate that micro-businesses operate
very differently to larger firms in terms of their innova-
tion process (Cohen and Klepper 1996), investment in
R&D (Baumann and Kritikos 2016), and particularly in
relation to partnering (Kim and Vonortas 2014). Micro-
business owners may, for example, over-estimate the
risks associated with pursuing growth and innovation
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(Allinson et al. 2006). Innovation partnerships with
other organisations may help micro-firms share these
risks, overcome any innate conservatism and make pos-
itive strategic decisions. Internal resource constraints,
reflected in arguments about the liability of smallness
(Carroll 1983), may also shape how micro-firms inno-
vate, forcing firms with an ambition to innovate to
access external resources for innovation through collab-
oration. Lack of scale may also make appropriating the
benefits of innovation more difficult for micro-busi-
nesses, and here too, partnering with larger organisa-
tions may yield significant benefits.
The potential importance of partnering for micro-
business innovation suggests the value of augmenting
the traditional CD model in which firms introducing
new-to-the-market innovations gain a position ofmarket
leadership. In the original CD model, the process of
technological change and innovation is seen as atomis-
tic, undertaken by individual firms, where innovation is
based primarily on the firms’ internal capabilities. This
‘closed’, and essentially linear, view of innovation today
seems rather naïve. Instead, we increasingly understand
innovation as an interactive or social process, shaped
strongly by firms’ external relationships (Metcalfe
1997), something which may be particularly important
for innovating micro-businesses. These relationships
may be interactive—partnerships or formal R&D col-
laborations—or non-interactive—involving copying,
reverse engineering or imitation (Glückler 2013). Either
way, the evidence from studies of innovation in small
and medium enterprises (SMEs) emphasises the impor-
tance of external knowledge in contributing to firms’
innovation success (Vahter et al. 2014).1 This empha-
sises the role of absorptive capacity and firms’ capabil-
ities in integrating external and internal knowledge in
what we refer to as interactive CD or ICD.
Empirically, we have little evidence on the nature of
micro-business innovation. Two recent studies, both
based on bespoke surveys and relatively small samples
(c. 150 firms), provide some insights, examining the
impact of internal factors on innovation in Spanish
micro-enterprises (Benito-Hernandez et al. 2012), and
of supply chain co-operation in Chinese night markets
(Tu et al. 2014). Here, we add to this very limited
evidence base using data from a large-scale survey of
1000 micro-businesses in Northern Ireland (Department
of Enterprise 2014). We make three main empirical
contributions. First, our data is unusual in providing
detailed information on the innovative activities of a
large group of micro-firms, and this provides new in-
sights into the creative destruction process for this
under-studied group of firms. What proportion of mi-
cro-enterprises, for example, are introducing new-to-
the-market innovations of the type envisaged in the
creative destruction model? Second, as our data includes
a range of innovation metrics in common with the EU
Community Innovation Surveys, we are able to make
comparisons with larger firms. This enables us to exam-
ine whether new-to-the-market innovation is more com-
mon among micro-enterprises than larger firms as the
CD model might suggest. Finally, reflecting the entre-
preneurial nature of micro-firms, we are able to examine
how the leadership and ownership characteristics of
micro-businesses influence which micro-enterprises
take the lead in the creative destruction process
(Kellermanns et al. 2012; Kotlar et al. 2014; Kraus
et al. 2012).
The remainder of our paper is organised as follows.
Section 2 outlines our conceptual perspective focussing
on interaction and its role in stimulating new-to-the-
market innovation. Section 3 specifies our hypotheses
drawing on what is known about the drivers of small
business innovation. Data sources are described in
Section 4, which also profiles our estimation approach.
Our analysis makes use of a standard innovation pro-
duction function which relates innovative outputs to
knowledge inputs and resources from within the firm
alongside the firm’s acquisition of external knowledge
(Leiponen and Byma 2009; Roper et al. 2008). Section 5
describes our main empirical results.
2 Conceptual foundations—towards an interactive
CD model
In creative destruction ‘the creation is usually accom-
plished by invaders – new firms or entrants from other
industries—while the destruction is suffered by the
incumbents’.2 Two types of destructive impacts have
been identified: competence destroying innovations
which undermine or eliminate the value of the assets
or technology of incumbents within an existing market
1 Little is known about the role of external connectivity in shaping
innovation in micro-enterprises, although see Tu et al. (2014).
2 Rosenbloom and Christensen (1994, p. 656) as quoted in Bergek
et al. (2013).
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paradigm and disruptive innovations which change the
market paradigm itself (Bergek et al. 2013). Both re-
quire innovation which is (at least) new to the market,
and both threaten the market position of incumbents
which may also be influenced by core-rigidities (Leon-
ard-Barton 1992) and inertia (Christensen 1997; Lucas
and Goh 2009). New entrants may then benefit from
‘attackers advantage’ and the innovators’ potential op-
portunity to set the ground rules for future competition
(Leenders and Voermans 2007; Foster 1986).
Achieving market leading or disruptive innovation,
however, requires resources and a willingness to bear
risk. The risk associated with any innovation project will
depend on both the technological complexity of the
project as well as commercial concerns about sales,
profitability and potential competition (Keizer and
Halman 2007; Roper et al. 2008; Cabrales et al. 2008).
Technological risks are associated primarily with the
potential failure of development projects to achieve the
desired technological or performance outcomes, an in-
ability to develop a solution which is cost-effective to
manufacture/deliver (Astebro and Michela 2005) or is-
sues around project development time (Menon et al.
2002; Von Stamm 2003). Each may have implications
for innovations’ subsequent market success or viability.
In terms of development time, for example, it has been
suggested that compressed development time may ne-
cessitate overly rapid decision making, reducing inno-
vation quality (Zhang et al. 2007) with potentially neg-
ative effects on post-innovation returns (Bower and
Hout 1988).
The extent to which enterprise size may alter the
technological risk of innovation has been the focus of
considerable research interest, specifically in relation to
R&D investment. It is accepted that for micro-enter-
prises, the resources available for investment in R&D
and innovation are more limited than for larger enter-
prises (Vossen 1998). Baumann and Kritikos (2016)
highlight three reasons why this may be the case, relat-
ing to threshold levels of R&D investment (Cohen and
Klepper 1996), sunk and fixed costs of conducting
formal R&D (Peters et al. 2013) and information
asymmetries (Stiglitz and Weiss 1981) which reduce
access to external finance and may be particularly acute
for micro-enterprises with limited accumulated profits
(Conte and Vivarelli 2014).
Beyond the technological risks, market-related inno-
vation risks have a commercial dimension linked direct-
ly to the demand for the innovation but may also involve
issues around rivalry or appropriability conditions.
Astebro and Michela (2005), for example, emphasise
demand instability as one of three main factors linked to
reduced innovation survival in their analysis of 37 in-
novations supported by the Canadian Inventors Assis-
tance Programme.3 Market rivalry and competitors’ re-
sponses may also play a critical role in shaping market-
related innovation risks. Rivals’ new product announce-
ments may reduce returns (Fosfuri and Giarratana
2009), for example, while appropriability conditions
may shape firms’ ability to benefit from new innova-
tions (Leiponen and Byma 2009). Moreover, as Keizer
and Halman (2007) suggest, ‘Radical innovation life
cycles are longer, more unpredictable, have more stops
and starts, are more context-dependent in that strategic
considerations can accelerate, retard or terminate prog-
ress, and more often include cross-functional and or
cross-unit teamwork. Incremental projects are more lin-
ear and predictable, with fewer resource uncertainties,
including simpler collaboration relationships’ (p. 30).4
As with technological risks, market-related risks may
also be disproportionately large for micro-enterprises.
Larger, mature enterprises are likely to have an
established market position which brings with it struc-
tural capital, such as supplier and distribution channels,
cognitive capital in terms of industry and consumer
norms and values and relational capital as reflected in
established reputation and trust (DiMaggio and Powell
1991). Mature micro-enterprises are unlikely to have the
same stock of structural, cognitive and relational capital
as larger firms. This deficit is likely to be greater for
younger, or newly established, micro-businesses, in-
creasing the market-related risks of innovation
(Hargadon and Douglas 2001).
Innovating through partnering—seeking knowledge
and resources outside the firm—may be one way to
offset such innovation risks (Carroll 1983). For exam-
ple, Powell (1998) stresses the potential value of collab-
oration in reducing risk in the innovation process, ac-
celerating or upgrading the quality of the innovations
made and signalling the quality of firms’ innovation
activities. External innovation linkages may also in-
crease firms’ access to external resources and technolo-
gy developed elsewhere. Further, havingmore extensive
3 The other predictors of innovation survival identified by Astebro and
Michela (2005) are ‘technical product maturity’ and ‘entry cost and
price’.
4 See also Leifer et al. (2000).
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networks of external relationships, or more different
types of relationships, is likely to increase the probabil-
ity of obtaining useful knowledge from outside of the
firm (Leiponen and Helfat 2010). Empirical evidence
also points to the conclusion that knowledge gained
from alternative external sources tends to be comple-
mentary and also complementary with firms’ internal
knowledge in shaping innovation performance (Roper
et al. 2008). However, as Chesborough (2010) suggests,
collaborative innovation poses particular challenges for
smaller firms because of their relative lack of capacity to
both seek and absorb external knowledge as well as their
ability to protect knowledge and appropriate its returns
(Laursen and Salter 2014).
The potential importance of innovation partnering for
micro-firms suggests the value of considering a model
of interactive creative destruction, which retains the
creative and destructive dynamics of Schumpeter’s orig-
inal CD model but in which we acknowledge that inno-
vation often occurs through partnerships or collabora-
tions. Partnershipsmay, for example, enable firms work-
ing together to establish joint positions of market dom-
inance or lead to merger or acquisition activity. In either
case, the extent, and potentially the nature of firms’
innovation collaboration, is likely to be an important
determinant of innovation outcomes.
3 Hypotheses
Small—and particularly micro-enterprises—are com-
monly thought to have advantages in terms of flexibility
but disadvantages in terms of their resource base
(Vossen 1998). There is a substantial literature, however,
linking the strength and scale of firms’ internal resources
positively to innovation. R&D capacity and investment,
for example, have been shown to be important in shap-
ing innovation outcomes in numerous studies
(Belderbos et al. 2004; Czarnitzki et al. 2007;
Graziadio and Zawislak 1997; Harris and Trainor
1995; Hoffman et al. 1998), as well as contributing to
firms’ absorptive capacity (Griffith et al. 2003; Xia and
Roper 2008). Similarly, firms’ investments in intangi-
bles such as design (Filipetti 2010; Fridenson 2009;
Marion and Meyer 2011; Moultrie and Livesey 2013),
advanced manufacturing technologies (Cardoso et al.
2012; Hewitt-Dundas 2004) and quality improvement
(Adam et al. 2001) have also been shown to link strong-
ly to innovation outcomes. Labour quality and training
investment have also been linked to stronger innovation
outcomes in small firms (Freel 2005; Leiponen 2005).
Public support for R&D and innovation may also create
slack within an organisation, allowing greater invest-
ments in innovation than would otherwise have been
possible (Ballesteros and Rico 2001; Buiseret et al.
1995; Czarnitzki and Licht 2006).
Evidence on the effect of firm size on R&D invest-
ment is mixed, with early work suggesting that larger
firms invest more in R&D (Schumpeter 1942; Arrow
1962) due to the presence of threshold effects, sunk- and
fixed-costs and imperfections in capital markets, all of
which disadvantage the smaller firm. Empirically, the
positive relationship between firm size and R&D invest-
ment has been questioned (for a review see Symeonidis
1996), with some evidence that size effects may bemore
evident at the early stages of the industry lifecycle
(Klepper and Simons 1997). For micro-enterprises, a
recent German study found that despite smaller firms
being less likely to undertake innovation, for those that
do, R&D intensity increases as firm size decreases.
Further, R&D intensity was found to be positively cor-
related with the probability of innovating (Baumann and
Kritikos 2016).
The evidence therefore suggests that despite con-
straints on R&D investments by smaller firms, where
R&D investments do occur, this has a positive effect on
innovation outputs and specifically product innovation.
Here, we take this a step further and suggest that for
micro-firms, investing in R&D will be related to the
entry into new markets as opposed to reinforcing
existing capabilities and market position through incre-
mental innovation.
Hypothesis 1: Resources
The probability of micro-enterprises introducing
new-to-the-market innovation will increase as their
investment in knowledge creation increases.
In addition to their internal resources, previous stud-
ies have suggested the importance of external knowl-
edge and resources for innovation outputs (Oerlemans
et al. 1998; Love et al. 2014). While it is clear that for
micro-firms the process of seeking knowledge outside
the firm presents particular problems, recent empirical
evidence does, however, suggest that some SMEs do
purposively engage in collaborative innovation, and that
the prevalence of collaboration among SMEs has in-
creased in recent years (van de Vrande et al. 2009). For
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micro-enterprises seeking to enter new markets and
faced with higher relative R&D costs and risk compared
to larger firms, forming external connections may be an
efficient strategy to overcoming these constraints. Fur-
ther, micro-enterprises may be better positioned to ac-
cess external knowledge and resources (Audretsch and
Vivarelli 1996) due to their flexibility in organisational
structure and ability to respond quickly to technological
and market changes.
At its simplest, the innovation impact of external
relationships might depend on a firm’s number of
connections. Having more connections increases the
probability of obtaining useful external knowledge
that can be combined with the firm’s internal knowl-
edge to produce innovation (Leiponen and Helfat
2010; de Leeuw et al. 2014; Love et al. 2014). The
extent or breadth of a firm’s portfolio of external
connections may also have significant network ben-
efits, reducing the risk of ‘lock-in’ where firms are
either less receptive to knowledge from outside their
own region (Boschma 2005), or where firms in a
region are highly specialised in certain industries
(Camagni 1991). However, the capacity of manage-
ment to pay attention to, and cognitively process,
many sources of information is not infinite particu-
larly in micro-enterprises (Simon 1947). This cogni-
tive constraint means that while the returns to addi-
tional connections may at first be positive, eventu-
ally, the firm will reach a point at which an addi-
tional connection actually diminishes the innovation
returns. This is reflected in an extensive empirical
literature which suggests an inverted U-shaped rela-
tionship between innovation performance and the
extent of firms’ external networks (Laursen and
Salter 2006; Leiponen and Helfat 2010; Grimpe
and Sofka 2009; Garriga et al. 2013). Hence,
Hypothesis 2: Co-operation breadth
As the breadth of firms’ network of external
innovation partners increases, the probability of
micro-enterprises introducing new-to-the-
market innovation outputs will also increase
but with diminishing returns.
Aside from the number and diversity of firms’
innovation partnerships, significant attention has fo-
cussed on the types of partnerships which impact
most directly on innovation. Process innovation in
manufacturing, for example, may be most strongly
linked to collaboration with universities and sup-
pliers (Un and Asakawa 2015). This suggests the
need for firms, and particularly micro-enterprises
with limited relationship management capacity and
managerial cognition, to adopt a strategic approach
to partner choice (Bengtsson et al. 2015). Kohler
et al. (2012), in particular, identify those partner
types most strongly associated with success in intro-
ducing new-to-the-market innovation for a large
group of European firms. Their findings suggest that
‘science-driven search’ with universities and re-
search institutes and ‘supplier-driven’ search with
suppliers are most strongly associated with new-to-
the-market innovation. Conversely, ‘market-driven’
search with customers is most strongly linked to,
more imitative, new-to-the-firm innovation. This
suggests our final hypothesis that
Hypothesis 3: Exploratory partnerships
Collaboration by micro-enterprises with univer-
sities, research institutes or suppliers will result in
new-to-the-market innovation.
4 Data and methods
4.1 Data and measures
Our analysis is based on a survey of innovation among
micro-enterprises (with one to nine employees) conduct-
ed in Northern Ireland and relating to firms’ innovation
activity during the 3-year period from 1 January 2010 to
31 December 2012. The survey closely follows the
definitions and questions used in the EU Community
Innovation Survey and the UK Innovation Survey but
uses a different surveymethodology being conducted by
telephone rather than post. In each firm, the most senior
person in the business was the respondent. The survey
targeted 1000 businesses, the quota sampled to be rep-
resentative of the Northern Ireland micro-enterprise
population. Of the 1000 respondents, around 240 firms
indicated that they had had no need to innovate over the
last 3 years due to either prior innovation or the nature of
the markets in which they operated. Our analysis focus-
es on the remaining 761 firms which did identify a need
for innovation. Within this group, missing values limit
our maximum estimation sample to 735 firms of which
462 were non-innovators, 173 were new-to-the-firm
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innovators only and 100 were new-to-the-market
innovators.5
Northern Ireland itself is the smallest of the devolved
territories of the UK with a population of 1.8 million in
2012 at the time of the survey.6 Linked by a land border
with the Irish Republic, Northern Ireland has a long
history as a centre for heavy engineering and textile
manufacture. However, in common with the rest of the
UK, significant industrial restructuring has taken place
over recent decades with a loss of manufacturing activ-
ity and a growth in creative industries and other services.
Around 1:6 of the workforce is now employed in
manufacturing, with the economy dominated by micro-,
small- and medium-sized companies. Labour productiv-
ity per hour worked has remained around 79–85% of the
UK average over the 2000–2010 periods and was 17.2%
below the UK average in 2012.7
The proportion of firms introducing either new or
significantly improved products/services or processes
in Northern Ireland and the whole of the UK can be
compared using data from the UK Innovation Survey
2013. From 2010 to 2012, 18% of UK firms introduced
new products or services compared to 14.6% in North-
ern Ireland. A more significant difference was evident
between the proportion of revenue derived from new-to-
the-market innovation in the UK (7.5%) and Northern
Ireland (3.2%). Conversely, Northern Ireland firms de-
rived 12.4% of revenues from new-to-the-firm innova-
tions compared to 10.7% in the UK.8 Product innovators
in Northern Ireland (52.1%) were also less likely to be
collaborating with other partners than similar firms in
the UK (62.7%). Possible explanations for this relatively
low level of collaborative innovation activity in North-
ern Ireland are suggested by previous analyses of North-
ern Ireland’s innovation capabilities. One study of
absorptive capacity, for example, places Northern Ire-
land below the UK average on each of the dimensions
measured (NESTA 2008). Another recent study of the
innovation systems of Northern Ireland and Ireland also
suggests that BDespite numerous agents and supports
available to support collaboration and networking, it
would appear that the full breadth of the ecosystem is
not being fully exploited either at local level or beyond
and opportunities exist to increase the relevance of and
connections to the other innovation partners^.9 In terms
of the ICD framework outlined earlier, this suggests that
the potential for collaborative innovation in Northern
Ireland may be under-developed at present, perhaps
accounting for the lower than average level of new-to-
market innovation.
Consistent with the ICD model, our interest here
is in what shapes micro-enterprises’ ability to intro-
duce new-to-the-market products or services. In the
micro-enterprise survey, this is reflected in a binary
indicator of whether or not firms introduced new-to-
the-market products or services over the 2010 to
2012 period. While this type of innovation is clearly
important in driving the type of competitive process
envisaged in the ICD model, three caveats relating
to this measure are worth highlighting. First, the
measure is subjective in the sense that it relies on
micro-enterprises’ own judgement of what is and
what is not new-to-the-market innovation. It is dif-
ficult to be clear about the scale of any likely bias in
this measure, but the probability is that this over-
states the proportion of innovations described as
new to the market. In this context, it is interesting
that in the micro-business survey, 13.7% of firms
reported introducing new-to-the-market innovations
in our estimation sample (Table 1, Annex 1) com-
pared to only 7.9% in the UK Innovation Survey
which provides representative figures for all UK
businesses.10 Second, the question arises of which
market the innovation is new to. For the majority of
micro-enterprises in the sample, this is the UK and
Irish market as only 5.9% of micro-businesses were
5 The sectoral coverage of the estimation sample was as follows in
terms of SIC 2007 (n = 735): SIC 15–33 manufacturing 7.48%; SIC
41–43 construction, 19.73%; SIC 45–46 wholesale trade, 12.93%; SIC
47 retail trade, 13.61%; SIC 49–53, 61 transport, storage, 3.95%; SIC
55–56 hotels and restaurants, 6.8%; SIC 58, 62, 63, 68–82 real estate,
29.93%; all other sectors, 5.57%.
6 Source: Region and Country Profiles—Population and Migration,
Office of National Statistics, 30 May 2012.
7 Source: Region and Country Profiles: Economy, Office of National
Statistics, 30 May 2012. Regional Economic Indicators, July 2014,
ONS.
8 Source: UK Innovation Survey 2010 to 2012: annex. Available at:
https://www.gov.uk/government/statistics/uk-innovation-survey-2013-
statistical-annex
9 See IntertradeIreland (2012) Leveraging the innovation ecosystem
for business advantage: a cross border study, October 2012.
10 As the original survey report makes clear, however, ‘higher [micro-
business] innovation rates compared to the UKIS… are a likely con-
sequence of differences in survey methodology. For example, respon-
dents are the most senior person in the business and therefore more
likely both to be aware of, and recall, innovation-related activity’.
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exporting. Third, the binary indicator provided gives
us little idea of the commercial success of the inno-
vation itself. In the UK Innovation Survey, for ex-
ample, and other EU Community Innovation Sur-
veys, firms are asked what proportion of their sales
are derived from new-to-the-market innovation;
however, this question was not asked in the micro-
enterprise survey.
To address our first hypothesis, we measure the re-
sources available for micro-enterprises’ innovation ac-
tivity using three indicators. First, we include a binary
variable to reflect the engagement of the business in
R&D, which is generally associated positively with
new product development (Roper and Hewitt-Dundas
2015). Second, we include a variable to reflect micro-
enterprises’ investment in other aspects of innovation
such as design, training for innovation etc.11 We antic-
ipate this variable having a positive impact on innova-
tion given evidence from other studies that, for example,
investments in design andmachinery are associatedwith
higher innovation outputs (Marsili and Salter 2006).
Third, we include a variable indicating whether or not
the micro-enterprise received public support from local,
national or supranational agencies to support its innova-
tion activity. Such support has been shown in the past to
be positively linked to innovation outputs (Smith 1989;
Hewitt-Dundas and Roper 2009; Gongora et al. 2010).
To address our second and third hypotheses, we
measure the extent of micro-enterprises’ external co-
operation for innovation using two different approaches.
First, we use the now standard measure of the ‘breadth’
of firms’ set of innovation linkages (Laursen and Salter
2006). This relates to the number of partner types with
which a firm is engaging whether those partners are
local, national or international. In the survey, seven
different partner types are identified and this variable
therefore takes values 0 to 7.12 Previous studies have
highlighted an inverted-U-shaped relationship between
this measure and innovation outputs, and we therefore
include a square of this variable in all models to capture
the potential for this non-linear effect (Vahter et al.
2014). Second, to capture the innovation value of dif-
ferent types of linkage, we split the overall breadth of
firms’ innovation co-operation into three sub-categories:
science-driven links involving commercial labs or pri-
vate R&D institutes, universities and government or
public research institutes; market-driven links to cus-
tomers from the private sector and public sectors and
supplier-driven links to suppliers of equipment,
Table 1 Sample descriptives
Obs Mean Std.
Dev.
Innovation measures
New-to-the-firm innovation (% firms) 735 0.371 0.484
New-to-the-market innovation
(% firms)
732 0.137 0.344
Innovation sophistication (avg. scale) 735 0.507 0.723
Resources
R&D active firm (% firms) 735 0.227 0.419
Types of innovation investment
(avg. scale)
735 2.307 1.602
Public support for innovation (% firms) 735 0.067 0.250
Co-operation
Breadth of co-operation (avg. number) 735 0.873 1.531
Science-based co-operation
(avg. number)
735 0.116 0.393
Supplier-based co-operation
(avg. number)
735 0.280 0.545
Market-based co-operation
(avg. number)
735 0.478 0.890
Control variables
Family business (% firms) 735 0.810 0.393
Share female directors (% firms) 735 25.278 37.956
O-M has STEM background (%) 735 0.265 0.442
O-M is graduate (%) 735 0.486 0.500
Employment in firm (2010) 735 3.912 2.139
Independent business (% firms) 735 0.909 0.288
Age of business (years) 735 20.487 18.903
Selling outside UK and Ireland
(% firms)
735 0.059 0.235
Source: Survey of micro-businesses in Northern Ireland, 2014
11 Ten types of innovation investment are identified in the micro-
business questionnaire. This variable therefore takes values between
0 and 10. The options were as follows: advanced machinery and
equipment; computer hardware; computer software; purchase of licens-
ing of patents and non-patented inventions, know-how and other types
of knowledge from other businesses or organisations; internal or ex-
ternal training for your personnel, specifically for the development
and\or introduction of innovations; engagement in all design activities,
including strategic, for the development or implementation of new or
improved goods, services and processes; changes to product or service
design; market research; changes to marketing methods; launch
advertising.
12 These are suppliers of equipment, materials, services or software;
clients or customers from the private sector; clients or customers from
the public sector; competitors or other businesses in your industry;
consultants, commercial labs or private R&D institutes; universities or
other higher education institutions and government or public research
institutes.
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competitors and consultants. Our division of overall
search breadth into these three components is suggested
by the analysis of Kohler et al. (2012).
We also include in our estimation a number of firm-
level control variables which previous studies have
linked to innovation outputs. First, we include variables
related to whether or not the owner-manager of the firm
has a science or technology background and whether
she or he is a graduate. Both we anticipate will be
positively related to innovation. Employment in the firm
is also included which again we expect to be positively
related to innovation. Second, an indicator of the inde-
pendence of the firm is also included to reflect any
potential resource advantage accruing to firms which
are group members (Choi et al. 2012).Third, firm age
is included to capture any accumulated resource advan-
tages (Balasubramanian and Lee 2008). Fourth, we
include an exporting variable to capture any benefit
which firms derive from selling in international markets
(Love and Roper 2015). Fifth, we include a binary
variable to indicate whether firms are family owned.13
Previous studies have suggested that family firms may
be more risk averse, keener on preserving wealth rather
than undertaking the type of risky investments implicit
in new-to-the-market innovation (Kotlar et al. 2014;
Matzler et al. 2015; Sciascia et al. 2015).14 Overall,
81.0% of micro-enterprises in our estimation sample
indicated that the business was family owned
(Table 1). Finally we, include an indicator to capture
any ‘value of diversity’ associated with a more diverse
workforce (Diaz-Garcia et al. 2013)15 following
Ostergaard et al. (2011) and include both the proportion
of female owners, partners and directors and a squared
term to allow for any non-linear effects of gender
balance.
4.2 Analytical approach
Our analysis is based on the concept of the innova-
tion production function, which relates micro-enter-
prises’ innovation outputs to the knowledge inputs
to their innovation process (Griliches 1995; Love
and Roper 2001; Laursen and Salter 2006).
Adopting the innovation production function also
allows us to take into account firm characteristics
and other elements of micro-enterprises’ innovation
strategies, e.g. investments in R&D, design and in-
novation partnerships, alongside firms’ ownership
and leadership profile. Furthermore, it enables us
to identify any contingent factors, which might be
associated with aspects of firms’ operating environ-
ment (e.g. sector) or other dimensions of firms’
innovation activity (e.g. size). We investigate two
different forms of the innovation production func-
tion relating to the different hypotheses. Let IOi be
an indicator of the probability that a micro-business
will be doing new-to-the-market innovation, and
then to investigate hypotheses 1 and 2, we estimate
IOi ¼ αþ β0RESi þ β1XTi þ β2XTi*XTi
þ β3CONTi þ εi ð1Þ
where RESi is a vector of resource indicators, XTi are the
number of external connections and CONTi is a series of
firm-level controls. Hypothesis 1 requires that β0 > 0;
hypothesis 2 requires that β1 > 0 and β2 < 0.
To investigate the value of different types of external
linkages for new-to-the-market activity—hypothesis
3—we divide firms’ external linkages into those relating
to the science-base (XTSCi), those to suppliers (XTSUi)
and those to other market-based partners (XTMBi). This
implies
IOi ¼ αþ β0RESi þ β1XTSCi þ β2XTSUi
þ β3XTMBi þ β4XTi þ β5CONTi þ εi ð2Þ
where hypothesis 3 requires that β1 > 0, β2 > 0 and
β3 = 0.
We use two different modelling approaches to
explore each hypothesis. The first reports a series
of bivariate probit models focussed on the probabil-
ity that micro-enterprises will make new-to-the-
market innovations. For comparison, we also report
models for the probability of undertaking new-to-
the-firm innovation. Second, we use ordered probit
13 The categorisation of businesses as family owned and controlled has
received substantial attention in the research literature and generated
significant debate. In the current context, we are limited to a single
question in the micro-enterprise survey which directly asked, ‘Is the
business family-owned?’ and required a binary response. We have no
information in the survey on whether a business is both family owned
and family run.
14 Although see Craig et al. (2014), who find no significant differences
in the propensity to take risks among a large sample of Finnish family
and non-family firms.
15 In the survey, micro-enterprises were asked how many ‘owners,
partners and directors were there in day-to-day control of the business’
and then ‘how many of these owners, partners and directors (OPDs)
were female?’ On average, around a quarter of all OPDs were female
(Table 1), a figure strongly consistent with other studies of UK busi-
nesses (Martin et al. 2008).
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models reflecting the progression from no innova-
tion, through new-to-the-firm innovation to new-to-
the-market innovation. The results from each esti-
mation approach prove very similar.
5 Empirical results
We report probit models for the probability that
firms will undertake new-to-the-firm innovation in
Table 2. In addition to the variables of interest and
the controls, all models include sectoral dummies at
the two-digit level. In each case, the reference
group is the group of 462 non-innovating firms,
i.e. the models for new-to-the-market innovation
exclude those (173) firms doing only new-to-the-
firm innovation.16 Models (2), (4) and (6) relate to
new-to-the-market innovation and, for comparison,
models (1), (3) and (5) relate to new-to-the-firm
innovation in products or services. The first two
models in the table include only control variables.
Model fit improves significantly when the main
independent variables are added. Average VIF sta-
tistics are 3.41 for models (5) and (6), which are
well below the conventional cut-off (10) for serious
multi-collinearity.
Hypothesis 1 suggests a positive link between
firms’ resources and their probability of undertaking
new-to-the-market innovation. This is supported in
the case of R&D activity and innovation investment
but, contrary to other studies of larger firms, we find
no evidence that public support for innovation has
any positive output effect. Indeed, R&D itself only
has a significant association with new-to-the-market
innovation but no significant link to new-to-the-firm
innovation. It is also notable that the marginal coef-
ficient on other types of innovation investment (i.e.
design, market research, IT etc.) is more than twice
that for new-to-the-firm innovation than new-to-the-
market (Table 2). This suggests the rather different
nature of the investments underlying new-to-the-
firm and new-to-the-market innovation, with the
former relying more heavily on externally acquired
knowledge or expertise and new-to-the-market inno-
vation with its higher degree of novelty linked more
strongly to in-house R&D activity. For example,
licensed-in technology previously used elsewhere
would require an investment by the firm and may
lead only to a new-to-the-firm innovation. R&D
investments are likely to be linked to more explor-
atory activity helping firms to introduce more novel
new-to-the-market innovations.
Central to the notion of the ICD model is inter-
organisational co-operation, and hypothesis 2 argues
that the breadth of firms’ co-operation will be im-
portant for new-to-the-market innovation. In the es-
timated models, we include both a level and qua-
dratic term to reflect earlier studies of an inverted-U-
shaped relationship between the breadth of firms’
co-operation and innovation outputs. This resolves
to a single marginal effect (measured at variable
means) for the relationship between breadth and
innovation outputs which is positive and significant
in each model (Table 2). This provides strong sup-
port for hypothesis 2. Estimates of the marginal
effects of co-operation on innovation at different
levels of breadth where all other variables are held
at variable means are included in Fig. 1. The mar-
ginal benefits of extending co-operation are clearly
strongest for micro-firms’ first two connections and
then fall—particularly for new-to-the-firm innova-
tion—as the number of connections increases be-
yond this. Negative marginal effects where breadth
is largest suggest the normal inverted-U-shaped re-
lationship which characterises the contribution of
external connectivity to innovative outputs (Fig. 1).
Notably, these negative marginal returns are encoun-
tered at lower levels of breadth for new-to-the-firm
innovation than for the potentially more complex
new-to-the-market innovation (Fig. 1). Overall, our
results provide strong support for hypothesis 2, and
the importance of external collaboration for new-to-
the-market innovation. As a robustness check on this
result, we also investigated potential absorptive ca-
pacity effects, interacting our measure of connectiv-
ity with R&D and the control variable indicating
whether the owner-manager of the business was a
graduate. The external connectivity effects remain
the same with neither interaction measure proving
significant for either new-to-the-market or new-to-
the-firm innovation.
16 In the case of the new-to-the-firm innovation models, some obser-
vations were also dropped due to sectoral dummies being perfectly
correlated with the dependent variable. This reduced the estimation
sample from a possible 562 (462 non-innovators and 100 new-to-the-
market innovators) to 547.
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Our final hypothesis relates to the nature of mi-
cro-enterprises’ innovation collaboration and sug-
gests that links to suppliers, universities and re-
search institutes are most likely to be associated
with new-to-the-market innovation (Kohler et al.
2012). We find only partial support for this hypoth-
esis, with both supplier-based co-operation and
market-based co-operation having beneficial effects
for both new-to-the-firm and new-to-the-market in-
novations. Unlike Kohler et al. (2012), we find no
positive association between science-based co-oper-
ation—with universities or research laboratories—
and new-to-the-market innovation. It is possible that
this may reflect either the paucity of links between
micro-enterprises and universities or the more limit-
ed absorptive capacity of micro-businesses. Includ-
ing interaction effects with R&D in these models to
test this idea changes little, with the interaction
effects largely insignificant. Where a firms’ owner-
manager is a graduate, there is, however, a positive
interaction effect with science-based co-operation
for both new-to-the-market and new-to-the-firm in-
novation. Graduate status has no significant interac-
tion with either supplier or market-based collabora-
tion. This perhaps suggests the specificity of
absorptive capacity required for different types of
external collaboration (Schmidt 2010).
Our control variables largely take the anticipated
signs. One notable exception is the unanticipated
positive effect of family ownership on new-to-the-
market innovation: family-owned firms are 8.3–
8.4% more likely to introduce new-to-the-market
innovations than are non-family-owned firms. This
suggests that the long-term perspective and patient
capital of family-owned firms outweighs any greater
risk aversion among family-owned firms (Matzler
et al. 2015; Sciascia et al. 2015). Interestingly, this
effect is only evident for new-to-the-market innova-
tion with no significant family ownership effect for
more incremental product or service change.
In Table 3, partly as a robustness check, we report
ordered probit models estimated across the whole
group of non-innovators, new-to-the-firm and new-
to-the-market innovators. Table 4 reports the mar-
ginal values for the two ordered probit models. The
ordered probit models largely re-emphasise the im-
portance of those variables identified earlier: R&D
and innovation investment are important as is exter-
nal supplier-based and market-based co-operation
(Table 3). There is again evidence of a significant
Fig. 1 Marginal effects of the breadth of external co-operation on innovation outputs
Investigating a neglected part of Schumpeter’s creative army
family ownership effect linked to the greater novelty
of innovation activity (Table 3). The marginal values
are confirmatory, suggesting, for example, that firms
are less likely to be in the non-innovator group
when they are R&D active and more likely to be
in either the new-to-the-firm or new-to-the-market
groups. As we might anticipate, the marginal effects
of R&D, innovation investment and co-operation
activity are largest for new-to-the-market innovation
(Table 4).
6 Discussion
Our conceptual discussion focuses on the potential
role of co-operation or interaction in driving new-to-
the-market innovation—and hence a creative de-
struction process—among micro-enterprises. We
find strong support for this central proposition, par-
ticularly in terms of supplier and market-based co-
operation, and for the important role of other types
of innovation investment and R&D in shaping the
probability of new-to-the-market innovation
(Table 2). These inputs to the innovation process
may be playing complementary roles, with firms’
in-house R&D capabilities helping to identify and
perhaps absorb externally acquired knowledge
(Cohen and Levinthal 1989). This confirms previous
empirical findings that R&D is positively correlated
with innovation activity in micro-enterprises
(Baumann and Kritikos 2016). Yet, our findings
refine this further with R&D investment in micro-
enterprises positively associated with the new-to-
the-market innovation and not new-to-the-firm inno-
vation. Innovation investments may also be playing
a complementary role, providing an alternative to
co-operation for accessing externally available
knowledge. We also find some evidence that family
businesses are more likely to introduce new-to-the-
market innovation.
How does the importance of innovation co-
operation suggested by our empirical analysis, and
the role of firms’ internal complementary knowl-
edge assets, change the competitive dynamics of
the CD model among micro-enterprises? In the
rather specific context of pharmaceuticals, for ex-
ample, Rothaermel (2001) shows that incumbents
derive performance benefits from developing alli-
ances with new technology providers in a process
Table 3 Modelling the complexity of new goods and services:
ordered probit models
Model 1 Model 2
R&D active firm 0.386*** 0.407***
(0.119) (0.119)
Types of innovation investment 0.185*** 0.197***
(0.038) (0.038)
Public support for innovation 0.162 0.111
(0.203) (0.207)
Breadth of co-operation 0.663***
(0.085)
Breadth of co-operation squared −0.083***
(0.017)
Science-based co-operation −0.05
(0.133)
Supplier-based co-operation 0.491***
(0.110)
Market-based co-operation 0.265***
(0.066)
Family business 0.241* 0.251*
(0.136) (0.135)
Share female directors 0.005 0.005
(0.005) (0.005)
Share female directors—squared −0.003 −0.003
(0.005) (0.005)
O-M has STEM background 0.136 0.14
(0.116) (0.116)
O-M is graduate −0.035 −0.025
(0.109) (0.109)
Employment in firm 0.027 0.027
(0.025) (0.025)
Independent business −0.313* −0.288
(0.179) (0.179)
Age of business −0.002 −0.004
(0.003) (0.003)
Selling outside UK and Ireland 0.169 0.222
(0.208) (0.207)
Split—no innovation to n-t-f innovation 1.517 1.519
(0.995) (0.996)
Split—n-t-f to n-t-m innovation 2.582*** 2.566**
(0.998) (0.998)
Number of observations 735 735
Chi-square 296.407 280.28
Pseudo R2 0.223 0.211
Bic 1230.064 1252.791
Notes and sources: Models include sectoral dummies. Source:
Survey of micro-businesses in Northern Ireland, 2014
*p < 0.10; **p < 0.05; ***p < 0.01
Roper and Hewitt-Dundas
which is mutually beneficial: through alliance for-
mation, the incumbent neutralises any competitive
threat from the new entrant at the cost of
internalising any commercial or technical risk; the
new entrant benefits from the resource advantages
and market legitimacy of the incumbent. This is
especially advantageous for micro-enterprises
where R&D investment is more difficult (Conte
and Vivarelli 2014), and new market entry is hin-
dered by issues of legitimacy. Where industries are
more atomistic, these strategic advantages to both
parties—incumbents and new entrants—will be less
pronounced, and motivations for alliance or part-
nership may instead emphasise resource acquisition
and/or risk mitigation. This may influence both
firms’ alliance portfolios and strategy in terms of
each individual partnership. There is mounting ev-
idence, for example, that for smaller firms, the
breadth of firms’ alliance portfolios contributes
both to innovative outputs and organisational per-
formance albeit with a declining marginal benefit
for each added partner type (Beck and Schenker-
Table 4 Modelling the complexity of new goods and services: marginal values from ordered probit models
Base level—no innov. New-to-the-firm New-to-the-market
dy/dx Std. Err. dy/dx Std. Err. dy/dx Std. Err.
A. Marginal values for model 1 in Table 3
R&D active firm −0.106 (0.032)*** 0.047 (0.015)*** 0.059 (0.018)***
Types of innovation investment −0.051 (0.010)*** 0.022 (0.005)*** 0.028 (0.006)***
Public support for innovation −0.044 (0.056) 0.020 (0.025) 0.025 (0.031)
Breadth of co-operation −0.141 (0.015)*** 0.088 (0.012)*** 0.052 (0.006)***
Family business −0.066 (0.037)** 0.029 (0.017)** 0.037 (0.021)**
Share female directors −0.001 (0.001) 0.000 (0.000) 0.000 (0.000)
O-M has STEM background −0.037 (0.032) 0.016 (0.014) 0.021 (0.018)
O-M is graduate 0.010 (0.030) −0.004 (0.013) −0.005 (0.017)
Employment in firm −0.007 (0.007) 0.003 (0.003) 0.004 (0.004)
Independent business 0.086 (0.049)** −0.038 (0.022)** −0.048 (0.027)**
Age of business 0.001 (0.001) 0.000 (0.000) 0.000 (0.000)
Selling outside UK and Ireland −0.046 (0.057) 0.020 (0.025) 0.026 (0.032)
B. Marginal values for model 2 in Table 3
R&D active firm −0.115 (0.033)*** 0.053 (0.016)*** 0.062 (0.018)***
Types of innovation investment −0.056 (0.010)*** 0.026 (0.005)*** 0.030 (0.006)***
Public support for innovation −0.031 (0.058) 0.015 (0.027) 0.017 (0.031)
Science-based co-operation 0.014 (0.038) −0.006 (0.017) −0.008 (0.020)
Supplier-based co-operation −0.139 (0.030)*** 0.064 (0.015)*** 0.075 (0.016)***
Market-based co-operation −0.075 (0.018)*** 0.035 (0.009)*** 0.040 (0.010)***
Family business −0.071 (0.038)** 0.033 (0.018)** 0.038 (0.021)**
Share female directors −0.000 (0.000) 0.000 (0.000) 0.000 (0.000)
O-M has STEM background −0.040 (0.033) 0.018 (0.015) 0.021 (0.018)
O-M is graduate 0.007 (0.031) −0.003 (0.014) −0.004 (0.017)
Employment in firm −0.007 (0.007) 0.003 (0.003) 0.004 (0.004)
Independent business 0.081 (0.050) −0.038 (0.023) −0.044 (0.027)
Age of business 0.001 (0.001) 0.000 (0.000) −0.001 (0.000)
Selling outside UK and Ireland 0.000 (0.000) 0.029 (0.027) 0.034 (0.031)
Notes and sources: Values in the table are marginal effects calculated at variable means derived from the models in Table 3. Source: Survey
of micro-businesses in Northern Ireland, 2014
*p < 0.10; **p < 0.05; p < 0.01
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Wicki 2014; Vahter et al. 2014). Alongside the
technological leadership capabilities required for
success in the traditional CD model, the need for
small firms to carefully select partners also empha-
sises the importance of firms’ organisational capa-
bilities around partner search, partnership manage-
ment and learning capabilities (Love et al. 2014;
Zhu 2006). This links into on-going debates about
ambidexterity in innovation and firms’ ability to
effectively explore and develop new technologies
through partnerships and then effectively exploit
the innovations developed (Chang and Hughes
2012).
The implication is that to be successful in the
ICD model, micro-enterprises require a rather differ-
ent—and broader—profile of internal capabilities
than in a more traditional CD setting. In the CD
model, internal innovation dominates and the em-
phasis is on firms’ internal ambidexterity—their
ability to develop and effectively exploit technolog-
ical innovation based on their internal resources,
typically R&D investment. In the ICD model, the
picture is more complex with firms needing to
achieve partnership ambidexterity—developing rela-
tionships which effectively combine internal and
external resources to achieve technological leader-
ship (Tiwana 2008). This is emphasised in our anal-
ysis by the simultaneous importance of what are
potentially exploratory relationships to suppliers
and potentially exploitative relationships to
customers.
The importance of co-operation in driving new-
to-the-market innovation in micro-enterprises may
also contradict to some extent the fluid competitive
dynamics of the CD model with its emphasis on the
temporary technological leadership of individual
firms. Instead, as Rahman and Korn (2014, 257)
suggest, ‘many promising alliances fail to produce
satisfactory results because of their inadequate lon-
gevity … greater longevity may translate to more
time to work on the alliance to yield satisfactory
results’. On the other hand, alliances of longer
duration may allow the development of deeper,
more complementary, relationships between firms
yielding more positive outcomes (Pangarkar 2003).
In the ICD model. this suggests two possible inno-
vation strategies for micro-enterprises seeking to
introduce new-to-the-market innovation—that of
closed or solo innovation and that of collaborative
innovation. Interestingly, in our sample of micro-
enterprises, the latter strategy predominates with
74.8% of new-to-the-market innovators collaborat-
ing with (often multiple) external partners and only
25.2% being solo innovators. Moreover, new-to-the-
market innovators were typically working with 2.8
types of partner compared to 0.99 among all firms
in the estimation sample.
Alongside collaboration, our analysis also high-
lights the positive role of family ownership on
micro-enterprises’ introduction of new-to-the-
market innovation (Table 2). On first sight, this
result appears to contradict the majority of existing
evidence which suggests a negative relationship
between family ownership and R&D investment
(Matzler et al. 2015; Sciascia et al. 2015), although
our results are similar to those of a recent German
study linking family ownership positively to inno-
vation outputs (Matzler et al. 2015). One possibility
consistent with both this wider evidence and our
analysis would be that family firms have higher
levels of external collaboration and are therefore
able to economise on internal R&D expenditure.
In our sample, however, among new-to-the-market
innovators, levels of external collaboration are ac-
tually lower among family-owned firms (an average
of 2.57 external partner types) than among non-
family-owned firms (3.9 partner types on average).
This is consistent with evidence from other studies
which suggests that in order to preserve control
over their innovation activities, family-owned firms
are reluctant to engage in innovation partnerships
(Kotlar et al. 2014). More persuasive therefore are
arguments which suggest that, all else being equal,
family-owned firms may be more effective innova-
tors due to deeply embedded knowledge of the
company and its operation, close relations between
family members and shared business objectives
(Chrisman et al. 2012). It may also be the case that
these attributes reduce the search costs of external
relationships and enhance the contribution of such
relationships to family-owned firms’ innovation
outputs.
In managerial terms, our study emphasises the range
of capabilities necessary for micro-enterprises to under-
take new-to-the-market innovation and so contribute to
the CD process. Managerial attitudes, resource coordina-
tion, appropriability strategies and partnering skills may
be equally important as more technological competencies
Roper and Hewitt-Dundas
(Laursen and Salter 2014), although our results do sug-
gest that new-to-the-market innovation is more likely
where the owner-manager of a firm has a science or
technical background (Table 2). In policy terms, it is
perhaps of interest to consider the barriers to innovation
cited by those micro-enterprises which were making
new-to-the-market innovations. Factors which were said
to be ‘very influential constraints’ on innovation were
excessive economic risk, 45.4% of firms; availability of
finance, 42.7%; costs of finance, 36.9% and direct inno-
vation costs being too high, 35.9% of firms. Other factors
like regulatory issues (24.2%), a lack of information
about partners (19.4%) and uncertain demand (21.4%)
were less commonly cited. The dominance of risk- and
finance-related constraints on innovation here is common
to most innovation surveys; however, perhaps less com-
mon is the finding that 33.9% of new-to-the-market
innovators felt that a major constraint was a lack of
information on the potential support available for inno-
vation. This may explain in part the lack of any signifi-
cant policy effect in our innovation models, although this
result is consistent with other recent findings (Conte and
Vivarelli 2014).
7 Conclusions
Relatively, little is known about the nature of innovation
among micro-enterprises with less than 10 employees
due to their exclusion from the majority of innovation
surveys. Here, we draw on a regional survey explicitly
targeted at micro-enterprises to consider the drivers of
new-to-the-market innovation and the related process of
creative destruction. We find strong support for the
interactive nature of new-to-the-market innovation ac-
tivity among micro-enterprises suggesting the need for a
re-definition of the Schumpeterian creative destruction
model. The fundamental impetus remains—competition
drives innovation—but the process through which inno-
vation andmarket leadership emerge is interactive rather
than atomistic and socially embedded rather than
acontextual. Alongside micro-enterprises’ internal capa-
bilities, collaboration plays a key role in firms’ ability to
develop new-to-the-market innovations. Family owner-
ship matters too, increasing the probability that firms
will engage in new-to-the-market innovation and drive
the creative destruction process.
While our study provides some new insights into
micro-enterprise innovation, it has a number of
limitations. First, it is based on a cross-sectional survey
from a single UK region, Northern Ireland. Both factors
limit the generalisability and causal interpretation of the
results. Replication with data with broader geographical
coverage and a stronger temporal dimension would be
valuable. Second, there are some specific limitations to
our survey data. In particular, we have no information
on the perceived importance of different types of col-
laboration to each firm or on the specific number of
collaborating partners of each type. This limits our
analysis of the innovation benefits of collaboration and
means we have no insight into the importance of the
‘depth’ of firms’ collaboration (Laursen and Salter
2006). Our data is also limited in terms of the informa-
tion it provides in terms of the success of the innovations
introduced. We are unable to say, for example, whether
the new-to-the-market innovations reported proved to
be truly disruptive and what implications this had for the
innovating firm. Third, although combining some novel
leadership and innovation measures, our study remains
limited by its econometric and reductionist methodolo-
gy. Complementary case-study evidence would be a
valuable and insightful addition. Finally, while our study
does suggest some of the direct influences of factors
such as family ownership and co-operation on innova-
tion outputs, we have yet to consider the potential inter-
actions between these influences. Our data shows, for
example, that in general, family-owned firms have few-
er external innovation partnerships, but it may be that
the longer time horizons of family-owned firms allow
more complementary partnerships to develop increasing
their innovation value. This is for future work.
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